Inhibition of neutral Mg2+-dependent sphingomyelinase by ubiquinol-mediated plasma membrane electron transport.
Sphingomyelin is an abundant constituent of the plasma membranes of mammalian cells. Ceramide, its primary catabolic intermediate, has emerged as an important lipid signaling molecule. Previous work carried out by our group has documented that plasma membrane Mg(2+)-dependent neutral sphingomyelinase can be effectively inhibited by exogenous ubiquinol. In this work, we have tested whether or not plasma-membrane-associated electron transport can also achieve this inhibition through endogenous ubiquinol. Our results have shown that Mg(2+)-dependent neutral sphingomyelinase in isolated plasma membranes was inhibited by NAD(P)H under conditions where ubiquinone is reduced to ubiquinol. This inhibition was potentiated in the presence of an extra amount of NAD(P)H:(quinone acceptor) oxidoreductase 1 (EC 1.6.99.2). Depletion of plasma membranes from lipophilic antioxidants by solvent extraction abolished the inhibition by reduced pyridine nucleotides without affecting the sensitivity of the neutral sphingomyelinase to exogenous ubiquinol. Reconstitution of plasma membranes with ubiquinone restored the ability of NAD(P)H to inhibit the enzyme. Our results support that the reduction of endogenous ubiquinone to ubiquinol by NAD(P)H-driven electron transport may regulate the activity of the plasma membrane neutral sphingomyelinase.